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$\Gamma=$ $\cdot dl=\kappa n$ , $n=0,1,2,$ $\ldots.$ , $\kappa$ : (1)
, $4\mathrm{H}\mathrm{e}$ $\kappa=0.998\cross 10^{-3}\mathrm{c}\mathrm{m}^{2}/\mathrm{s}$ . $z$
, (1)










$i \hslash\frac{\partial\Psi(r)}{\partial t}=-\frac{\hslash^{2}}{2m}\nabla^{2}\Psi(\mathrm{r})+\mathrm{g}|$ I $(\mathrm{r})|^{2}\Psi(7)$ (3)





$E_{\mathrm{t}\mathrm{o}\mathrm{t}\mathrm{a}1}=$ $+\ovalbox{\tt\small REJECT}$. $+E_{\mathrm{q}}+E_{\mathrm{i}\mathrm{n}\mathrm{t}}$ (4)
$I \mathfrak{k}\text{ }=\frac{1}{2(2\pi)^{3}}\int d^{3}x((|\Psi|v)^{c})^{2}$ , $\dot{R}_{\mathrm{n}}.=\frac{1}{2(2\pi)^{3}}\int d^{3}x((|\Psi|v)^{i})^{2}$ (5)
$E_{\mathrm{i}\mathrm{n}\mathrm{t}}= \frac{1}{2(2\pi)^{3}}\int d^{3}x(|\Psi|^{2})^{2}$ , $E_{\mathrm{q}}= \frac{1}{2(2\pi)^{3}}\int d^{3}x(\partial_{j}|\Psi|)^{2}$ (6)






(3) . $\sim$ $\tilde{x}=$
$x/l$ , $\tilde{\Psi}=f=\Psi/\iota^{-3/2},\tilde{t}=t/(2ml^{2}/\hslash)$ , $\tilde{g}=8\pi a/l$ ,
$i \frac{\partial f}{\partial t}=-\nabla^{2}f+|f|^{2}f$ (7)
. $l=8\pi a$ .




. 2 $|f|=0.1$ .
( $2(2)-(3)$ ),
$((4))$ , $\langle$ $((5)-(6))$ . [1]
. 3 $|f|=0.03$





, $(t\sim 0.2)$ .
( 5). (
$5(1)$ ) $t\sim 0.242$ . $5(4)$




(1) $t=0.\mathrm{O}\mathrm{O}$ (2)$t=816$ (3)$t=1.224$
(4)$t=2.448$ (5)$t=2.856$ (6)$t=3.06$
2: . $|f|=\mathrm{O}\mathrm{J}$ .
$((1)-(3))$ , .
(1) $t=0.\mathrm{O}\mathrm{O}\mathrm{O}$ (2)$t=1.224$ (3)$t=2.448$ (4)$t=3.06$




. $\cdot\cdot.\cdot\backslash -\backslash \mathrm{f}t\backslash .\cdot$
$\mathrm{t}$
$!.\mathrm{t}.\cdot\acute{\backslash }$



















(1)$t=0.000$ (2)$t=0.16$ (3)$t=0.286$ (4)$t=0.29$
4: $|f|=0.06$ . 2
.
(1) $t=0.\mathrm{O}$ (2)$t=0.242$ (3) $t=0.814$ (4)$t=1.14$
5: $t=0.\mathrm{O}$ $t=0.242$ .
. $t=1.14$ . .
(1)$t=0.0$ (2)$t=1.098$ (3)$t=1.14$ (4)$t=1.18$
6: $t=0.\mathrm{O}$ $t\simeq 1.1$ .
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7: $(t\sim 0.2)$ , $(E_{\mathrm{k}\mathrm{i}\mathrm{n}}^{\mathrm{c}})$ , $E_{\mathrm{q}}$ .










6 7 ( )
. 2 ( )
E . , .
,
$\bullet$ 6 $|f|=0$ ,
.
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(9)$t=3.498$ (10)$t=3.948$ (ll)t $=4.316$ (12)t $=5.172$
8: .
.
(1)$t=0.0$ (2)$t=1.938$ (3)$t=2.04$ (4)$t=2.142$
9: $t=0.\mathrm{O}$ $t\sim 1.9$ .
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(1)$t=0.0$ (2)$t=1.938$ (3)$t=2.04$ (4)$t=2.142$




























$\text{ _{}f}X\text{ }$ . $\vec{}T^{\theta}$ $v_{S}=\hslash\nabla\theta/m\text{ }$ ffl 1 $_{arrow}^{-}$ . $1^{\backslash },\lambda\downarrow \text{ }\mathrm{F}\mathrm{p}\text{ }\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}’\text{ ^{}\backslash }(\mathrm{b}[]\mathrm{h}$
$\frac{D\Gamma}{Dt}=$ (9)
, $w$ well-defined .
.
12 . $w$ well-
12:
defined , ( )
$|f|=0$ $w$ well-defined ,
Kelvin .
, Kelvin .
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